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0 A device for use in connecting optical fibre cables. 



© To connect optical fibre cables to a terminal, the 
cable is provided with an end fitting 52 by which it 
can be connected to the terminal 14. The end fitting 
includes a nut 18 which makes the connection with 
the terminal. A connection device 22, 24, 26 is fitted 



over the cable and has a head 22 which fits over the 
nut, a flexible sheath 24 and a grip portion 26 
connected to the head by the sheath so that the 
head is rotated when the grip portion is turned. 
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A Device for use in Connecting Optical Fibre Cables 



This invention relates to a device for use in 
connecting optical fibre cables, to the combination 
of an optical fibre cable with a connection device, 
and to an optical fibre terminal plate arrangement. 

Optical fibres as used in optical communica- 5 
tions applications are normally protected by a ca- 
ble sheath to prevent damage to the delicate fibre 
itself. Lengths of optical cable have to be con- 
nected to optical transmitters and receivers and 
also end to end to provide continuous optica! paths w 
between the transmitters and receivers. It is impor- 
tant that these connections be accurately and con- 
sistently made in order to ensure that a proper 
transmission path is achieved and that the fibre is 
not damaged. 75 

Conventionally, optical cables are provided at 
their ends with connectors which have threaded 
terminal fittings by which the cable is connected to 
a corresponding connector or other interface, for 
example on a patch panel where there may be 20 
terminals for a number of such cables. Where there 
is a high density of cables connected to a patch 
panel, it can be quite difficult to connect or dis- 
connect a particular cable because the accessibility 
of the corresponding terminal is hindered by aJI the 25 
other cables. 

According to the invention, there is provided a 
device for use in connecting optical fibre cables, 
the device comprising a head adapted to be moun- 
ted on a terminal end of an optical fibre cable, a 30 
flexible sheath extending axially from the head and 
adapted to surround the cable, and a grip portion 
connected to the head by the sheath so that rota- 
tion of the grip portion is transmitted through the 
sheath to the head. 35 

The head may be directly mounted on the 
cable, possibly by being moulded integrally with 
the cable outer shell, or may engage with a sepa- 
rate terminal- fitting already secured to the cable 
end. 40 

The use of such a device, which can be per- 
manently mounted on the end of an optical cable, 
allows the nut on the end of the cable to be 
tightened onto an appropriate terminal by rotating 
the grip portion which is axially spaced away from 45 
the terminal. Where there is a high density of 
terminals on a terminal plate or patch panel, the 
moving of the point where torque is to be applied 
along the cables makes tightening much easier. 

The head preferably slides over the nut to grip so 
the nut. The nut may have a hexagon form or any 
other external shape that can be gripped. For ex- 
ample, a knurled cylindrical nut may be used. 
Although the nut will often be a threaded nut to be 
screwed on to a threaded terminal, this is not the 



only type of engagement possible between the 
cable and the terminal. 

As well as transmitting the torque from the grip 
portion to the head, the sheath may be constructed 
so that its bend radius is limited. This will prevent 
the optical cable being bent at too sharp an angle 
close to the connector. The sheath is preferably a 
plastics moulding, and it is preferred to construct 
the sheath so that it has a smooth continuous inner 
face and is substantially inextensibie in an axial 
direction. Preferably the sheath is constructed so 
that the minimum bend radius of the sheath is 
35mm. 

The device preferably incorporates a ratchet 
mechanism between the grip portion and the head. 
In a preferred embodiment, the ratchet mechanism 
is accommodated in the grip portion and deter- 
mines the maximum torque which can be applied 
through the grip portion to the head. Alternatively 
however the ratchet mechanism could be housed 
in the head. The ratchet mechanism is preferably 
constructed so that the torque which can be ap- 
plied on tightening is limited, but the torque which 
can be applied on untightening is not limited. 

The grip portion preferably surrounds the ca- 
ble, when in use, and has a radiused distant end or 
a tapered flexible tail through which the cable 
leaves the tool and which helps to prevent the 
cable being bent through too large an angle. 

Because the end terminal fittings on optical 
cables will often be appiied to the cables in a 
factory, the devices set forth above may be fitted 
on the cables before the cable is terminated. 

Accordingly, the invention extends to an optical 
cable having a terminal end, a flexible sheath ex- 
tending axially from the head and adapted to sur- 
round the cable, and a grip portion connected to 
the head by the sheath so that rotation of the grip 
portion is transmitted through the sheath to the 
head. 

The cable may have an cpticai fibre cable 
connector mounted at its terminal end. the connec- 
tor having a nut for connection to a terminal, and 
the head, the sheath and the grip portion then form 
a connection device fitted over the cable, with the 
head receiving the nut in a manner such that 
torque can be transmitted from the head to the nut. 

Optical cables are often mounted to a terminal 
plate which carries a plurality of optical fibre cable 
terminals. By use of the invention, it becomes 
possible to mount a shield to protect the line of 
each optical path through each terminal. Since the 
light channelled along the opticai path will follow a 
straight tine, such shielding can effectively prevent 
the light beam impinging on a surface where it 



2 



* 



EP 0 399 766 A2 



should not impinge. However because the device 
of the invention allows connection of a cable to the 
terminal along a non-straight path, the connection 
can be properly made despite the presence of a 
shield. 5 

The invention will now be further described, by 
way of example, with reference to the accompany- 
ing drawings, in which, 

Figure 1 shows an optical fibre cable termi- 
nal; 70 

Figure 2 is a perspective view of a device in 
accordance with the invention, fitted on a cable; 

Figure 3 is a cross section through one end 
of a connection device in accordance with the 
invention, at a considerably larger scale than that of 15 
Figure 1; 

Figure 4 is a cross section through the other 
end of a connection device; 

Figure 5 is an exploded view of the end of 
the device shown in Figure 4; 20 

Figure 6 is a section through part of the 
device of Figure 5, on the line VI- VI; 

Figure 7 is a view similar to Figure 3, but 
shewing an alternative embodiment; 

Figure 8 is a cross section through a third 25 
form of connection device in accordance with the 
invention; and 

Figure 9 is an exploded view of the grip 
portion of the device of Figure 7; and 

Figure 10 is a view similar to Figure 1 but 30 
showing an alternative terminal arrangement. 

Figure t shows a first optical cable 10 and a 
second optical cable 12 connected to opposite 
ends of a terminal 14 on a patch panel 16. Each 
cable 10.. 12 has a connector 52, 54 which ends in 35 
a nut 18, 20 and these nuts are screwed onto 
corresponding threaded bosses on the terminal 14. 

Each cable has a core in the form of an optical 
fibre which forms a transmission path for optical 
communications signals. This fibre is protected by 40 
a cable sheath, in a manner which is already 
known. 

In order to make a connection between the 
optical fibre cabie 10 and a terminal 14, it is 
necessary to screw the nut 18 onto a threaded part 45 
of the terminal, and to tighten the nut with the 
specified torque. 

Conventionally the nut 18 has been tightened 
either by hand or by use of a spanner. However it 
is often difficult to apply the required torque by 50 
hand, and access to the nut by means of a spanner 
is often difficult. 

In order tc overcome these difficulties, the de- 
vice shown in Figures 1 and 2 is fitted over the end 
of the cabie 10, as shown diagrammatically in 55 
Figure 1. The device has three parts; a head 22 
which surrounds and grips the nut 18, a flexible 
sheath 24 and a grip portion 26. The grip portion 



26 is constructed so that it can be gripped by the 
fingers and rotated. The flexible sheath 24 is con- 
structed so that whilst it can flex, it also transmits 
torque from the grip portion 26 to the head 22, 
where the torque is applied to the nut to tighten the 
nut on the thread 14. 

Details of the construction of the device will be 
shown in the remaining Figures. 

Figure 2 shows the head 22 and the flexible 
sheath 24 on a larger scale. It will be seen that the 
head accommodates the whole of the cable con- 
nector 52,54 along with the nut 18 which is retained 
at the end of the connector. 

The flexible sheath 24 has a smooth inner 
surface and has its outer surface formed with cir- 
cumferential grooves. These allow the sheath to 
flex, but the flexing is limited by the opposite 
edges of the grooves coming into contact with one 
another on the inside of the bend, as shown in 
Figure 2. This type of flexible sheath construction 
therefore provides a limit on the amount of bending 
which can take place, provides a smooth inner 
surface in contact with the optical cable and is not 
extensible or contractable in the axial direction. The 
sheath will also transmit torque from the grip por- 
tion 26 to the head 22. it is to be noted however 
that the particular sheath construction shown in 
Figures 2, 3, 4 and 6 is only one example of a 
particular type of sheath construction, and other 
flexible sheath forms may be used. It is however 
preferred that they should be constructed so as to 
limit the bending radius, because optical fibres 
themselves are subject to a minimum bending ra- 
dius to which they can be subjected without dam- 
age. If the bending radius of the sheath is greater 
than the minimum bending radius of the fibre ca- 
ble, then that part of the fibre cable adjacent to the 
connector and within the sheath cannot be damag- 
ed by bending. 

Figure 4 is an exploded view of the outer end 
of the device with the components of the grip 
portion separated from one another. The first part 
of the grip portion is moulded in one piece with the 
sheath 24 and comprises a central tube 28 on 
which flexible, radially extending wings 30 are 
formed. These wings can be seen in Figure 5. and 
are constructed of a plastics material such that the 
wings can flex in a circumferential direction. 

The second part of the grip portion is a body 
32 with an opening 34 at one end and an opening 
36 at the other end. Inside the body 32 are longitu- 
dinal splines 38. 

The tip-to-tip distance across two diametrically 
opposite wings 30 is slightly greater than the inter- 
nal diameter of the body 32. 

To assemble the grip portion, the wings 30 on 
the tube 28 are elastically deformed in a clockwise 
circumferential direction (as viewed in the direction 
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of the arrows on section line V-V) so that the 
opening 34 of the body 32 can be passed over 
them until it clicks into a receiving groove 40. The 
wings 30 then spring back to engage with the 
splines 38. To complete the assembly, an end cap 
42 is fitted in the opening 36 and has a bell mouth 
44 through which the cable exits, the curvature of 
the bell mouth being intended to prevent the cable 
being bent sharply. The end cap is held in place 
by engagement between a circumferential rib 48 
and a retaining groove 50 on the body. Alter- 
natively the cap could be held in place by adhe- 
sive. 

The assembled grip portion is shown in Figure 
3. When the outer body 32 is rotated in a clockwise 
circumferential direction (as viewed in the direction 
of the arrows on section line V-V), it will rotate 
freely until the splines 38 come into contact with 
the wings 30. Further rotation of the body will 
rotate the central tube 28, the sheath 24 and the 
head 22 until the torque applied to the outer body 
resulting from the resistance of the nut 1 8 to further 
tightening is sufficiently great to overcome the re- 
silience of the wings 30. At this point the wings will 
flex, the splines 32 wiil jump over the wings and no 
greater torque can be transmitted. This therefore 
limits the torque which can be applied when tight- 
ening the nut 18. 

The level at which the torque is limited can be 
determined by the relative dimensions of the wings 
30 and the splines 38 and by the material and the 
construction of the wings 30. For example, the axiai 
length of the splines 38 could be changed so that 
they engage with only some, rather than with all of 
the wings 30, and in this way substantially the 
same mouldings could be used to produce grip 
portions which have different torque limits. 

When the outer body 32 is rotated in an anti- 
clockwise circumferential direction (as viewed in 
the direction of the arrows on section line V-V), it 
will rotate freely until the splines 38 come into 
contact with the wings 30. Due to the previous 
clockwise deformation of the wings at the time of 
assembly, the splines will now engage with the 
ends of the wings and the wings cannot deform 
further therefore locking the ratchet and enabling a 
high torque to be applied to the nut id to release 
the nut from the terminal 14. 

Figure 6 is a view very similar to Figure 2. but 
showing the head portion 22 engaged with a 
knurled ring 46 on the end of the cable. 

Figure 7 shows an alternative embodiment 
which has a head 122, a flexible sheath 124 and a 
grip portion 126. On the end of the grip portion 
opposite to the sheath 1 24 is a flexible cable guide 
148. In this embodiment, the head 122, sheath 124 
and grip portion 126 are all made as separate 
components, in contrast to the earlier embodiment 



where the head, sheath and centre of the grip 
portion are all made as a single plasties moulding. 
In this case the grip portion 126 has an internal 
ratchet mechanism controlled by a coil spring 150 

5 which limits the torque applied from the grip por- 
tion to the sheath. The spring 150 urges a spider 
152 against a ramped sleeve 154 and when the 
preset torque is reached, the spring 150 is com- 
pressed and the cams 156 on the spider 152 ride 

w up the ramps on the sleeve 1 54 to prevent further 
torque being transferred. The cams 156 slide in 
slots 158 on the inside of a sleeve 132 to transmit 
the torque from the sleeve to the spider. 

It will be seen that the ramps on the sleeve 154 

rs have different angles of inclination in opposite di- 
rections so that whilst torque is limited in the 
screwing up direction, a much higher torque can be 
applied in the unscrewing direction. 

The grip portion assembly is completed by a 

20 cap 142 which retains the cable guide 148. 

Although the embodiments shown include the 
torque limiting mechanism in the grip portion, it is 
not essential that the mechanism be located there. 
It is also possible that the torque limiting mecha- 

25 nism could be located in the head, immediately 
adjacent to the nut 18, 46 which is to be rotated. 

Normally a device as described will be located 
at each end of each optical cable during manufac- 
ture of the cable, and will remain fitted on the cable 

30 at all times. 

The use of this device ensures that optical fibre 
cables can be properly connected to terminals on 
patch panels or elsewhere without damaging the 
cable and whilst ensuring that the cabte ts correctly 

35 tightened. If desired the body of the grip portion 
could be colour coded to provide a quick and easy 
identification of the preset torque limit. 

The fact that the nut on the end of the cable 
can be tightened remotely also has additional 

40 benefits. It is desirable to be abie to shield the 
straight-line path leading from an unconnected op- 
tical terminal, to prevent somebody inadvertently 
looking along the optica) path. This could lead to 
eye damage if there is an optical signal being 

45 passed along that path. II the cable connectors are 
fitted with devices as described here, then a shield 
60 (shown in Figure 1 ) can be placed on the line of 
the optical path and a cable can be tightened from 
a position offset from the optical path. In order to 

so prevent unwanted reflections, a layer 62 of non- 
reflective material can be fitted to tne shield. 

Figure 10 shows an alternative arrangement 
where a secondary panel 64 is secured to the 
panel 16. A curved channel 66 runs between the 

55 panels 16 and 64 to provide a path for the cable. A 
non-reflective coating 68 could be applied .to that 
surface of the channel 66 which lies on the straight 
line light path 70 through the terminal 14. 
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The device may also incorporate a controlled 
access facility whereby the device will only trans- 
mit unlocking torque if a control key is present, and 
this feature can be used to prevent unauthorised 
removal of cables. 5 

Additionally, in place of the shielding 60, 66, 
the device may be constructed so that when it is 
disconnected from a terminal, a shutter drops 
across the light transmission path and is automati- 
cally lifted when the cable with the device is reat- w 
tached to a terminal 1 4. 

Although the description above relates to 
threaded nuts and terminals, the tool can equally 
be used if other types of connection are used, for 
example a bayonet connection, or a push-in con- is 
nectton. 



Claims 
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1. A device for use in connecting optical fibre 
cables (10), the device comprising a head (22) 
adapted to be mounted on a terminal end of an 
optical fibre cable, a flexible sheath (24) extending 
axially from the head (22) and adapted to surround 25 
the cable (10), and a grip portion (26) connected to 

the head by the sheath so that rotation of the grip 
portion is transmitted through the sheath to the 
head. 

2. A device as claimed in Claim 1, wherein the 30 
head (22) is directly mounted on the cable (10). 

3. A device as claimed in Claim 1 , wherein the 
head (22) engages with a separate terminal fitting, 
including a nut (18), already secured to the cable 
end. 35 

4. A device as claimed in Claim 3, wherein the 
head (22) is adapted to slide over the nut (18) to 
grip the nut. 

5. A device as claimed in Claim 3 or Claim 4, 
wherein the head (22) is adpted to slide over a nut 40 
(18) which has a hexagon form. 

6. A device as claimed in Claim 3, wherein the 
head (22) is adpated to fit over a knurled cylindrical 
nut (46). 

7. A device as claimed in any preceding claim, 45 
wherein the sheath (24) is constructed so that its 
bend radius is limited. 

8. A device as claimed in Claim 7, wherein the 
sheath (24) is constructed so that the minimum 
bend radius of the sheath is 35mm. so 

9. A device as claimed in any preceding claim, 
wherein the sheath (24) is a plastics moulding, has 
a smooth continuous inner face and is substantially 
inextenstble in an axial direction. 

10. A device as claimed in any preceding 55 
claim, which incorporates a ratchet mechanism be- 
tween the grip portion (26) and the head (22). 

11. A device as claimed in Claim 10, wherein 



the ratchet mechanism is accommodated in the 
grip portion (26) and determines the maximum 
torque which can be applied through the grip por- 
tion (26) to the head (22). 

12. A device as claimed in Claim 10. wherein 
the ratchet mechanism is housed in the head (22). 

13. A device as claimed in any one of Claims 
10 to 12, wherein the ratchet mechanism is con- 
structed so that the torque which can be applied on 
tightening is limited, but the torque which can be 
applied on untightening is not limited. 

14. A device as claimed in any preceding 
claim, wherein the grip portion (26) surrounds the 
cable (10), when in use t and has a radiused distant 
end (44) through which the cable leaves the device 
and which helps to prevent the cable being bent 
through too large an angle. 

15. An optical cable (10) having a terminal end 
and a head (22) mounted on the terminal end, a 
flexible sheath (24) extending axially from the head 
and adapted to surround the cable, and a grip 
portion (26) connected to the head by the sheath 
so that rotation of the grip portion (26) is transmit- 
ted through the sheath (24) to the head (22). 

16. An optical cable as claimed in Claim 15, 
wherein the cable has an optical fibre cable con- 
nector (52) mounted at its terminal end, the con- 
nector has a nut (18) for connection to a terminal, 
and the head (22), the sheath (24) and the grip 
portion (26) form a connection device fitted over 
the cable, with the head (22) receiving the nut in a 
manner such that torque can be transmitted from 
the head to the nut. 

17. An optical cable as claimed in Claim 16, 
wherein the connection device (22, 24, 26) is as 
claimed in any one of Claims 1 to 14. 
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© A device for use in connecting optical fibre cables. 



© To connect optical fibre cables to a terminal, the 
cable is provided with an end fitting 52 by which it 
can be connected to the terminal 1 4. The end fitting 
includes a nut 18 which makes the connection with 
the terminal. A connection device 22, 24, 26 is fitted 



over the cable and has a head 22 which fits over the 
nut a flexible sheath 24 and a grip portion 26 
connected to the head by the sheath so that the 
head is rotated when the grip portion is turned. 
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